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(54) CHEMICAL AMPLIFICATION TYPE POSITIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist 
composition, having proper various resist performances, 
such as sensitivity, resolution and adhesiveness with 
respect to substrate and superior profile shape as a 
chemical amplification type positive resist composition, 
containing a resin and an acid generating agent and 
suitable for lithography with an excimer laser, such as 
ArF or KrF. 

SOLUTION: The chemical amplification type positive 
resist composition contains an alkali-insoluble or slightly 
alkali-soluble resin, having an alkali- soluble group 
protected by a 2-alky|-2-adamantyl group or a 1- 
adamantyl-1- alkylalkyl group and convertible to an 
alkali-soluble resin by the action of an acid and a 
sulfonium salt type acid generating agent of formula (1) 
(wherein Q1-Q3 are each H, hydro xyl, a 1-6C alkyl or a 
1-6C alkoxy and Q4 is perfluoroalkyl which may have a 
cyclic structure). 
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[000 5] #CCS. Takechi et al , 3. Photopolvm. S 
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9-73173 ^mC^2tlZ>£^K2 -T)\s*)l~ 2 - 

*C>F^ -fx KlSfcttRtf 
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l -7#-7>^;u- l -r^*A'7rt'*;u»r«S3*i 
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(1) 



[0 0 10] (5$4». Q\ Q^O'QMJ, SC^CCjftfi: 
[0 0 1 1 ] 

*»BI«, 2-T;U^;b-2-T^>^^S. Xtt 1 

r^*ij pj^tts«r*u, *tia#«r^*yccqrasx 

Bt<DfffflrTJU^y«CPl»<te:S«IIS 
r&£ 0 T^ynJ&ttaiLTfcfc, *7;U#>^3, 7 

•Wetl**. A r F Uv^X KD«^«fflST^^#>K 
»am>&ti*. AttttCCtt, TS(IIa), (II 
b) % (lie). (lid). 

-fa -fa 

(He) (lid) 



[ 0 0 1 2 ] SC ( I Ia)-(I Id) t^^ti-Sl^ 40 
1 -T?v>W- 1 -TJb* 

vsjBtt^Sfesoecff^-rs. a: ( i ia)-(i i 



Jk ^otfjk -fv:/ntMk ^^&Wf6h 
fticcioTjfate-T?**. ad u)-(i id) 

WCcttff|*.«, 7^ yjl«2-^*-^-2 -7#v>^ 
Jk 7^J^R2-x^l/-2-7^v>^ 
y^&2-^*;l>-2-7#v>^;k y$?yj|/ffi2 
-x^;U- 2 -7#-7>^;k T&VM&l -T#~?> 
1 -y^;l/x^;k y^^'J«l-7^v>f 
1 --rf*jUx*\>k 5-^#jU*>-2-2;jM* 
>^2 -y^;U-2 5--/JW^*> 
-2-*W>82-if;l/-2 - 7^7>f;l/5-^ 



5 

- 1 -^*Jl/X^;k fr£Wtf6*i£ 0 <bOfrtt(^ 

[0013] ffJJJgi L-CW±EOJ:5Sc«^#ffi<Dffe 

[0014] (^^) 7^ r ;^K3-bFP^>-l- 
7^>^;^ (^^)r^y^K3, 5-ytFO+ 10 

5- (^^) 7^'JP^nts/-2, 

5 - s>\s#)l*>-'2-X)\'#>mi - (4-^ 20 
^l/^o^vMl/) - 1 -^;l/X^;k 5 - y)V7$ 
W>-2-^>Sl- (4-tFci+^>^D^ 
=^;t/) - 1 -y ^Jl/X^k 5 - S)Vt$)\,*>-2 - 
^7;l/^>^l ->*^t/- 1 - (4 -^v^u-M 1 ^ 

x^;k 5 2-^>tl - 
( 1 -7#v>f;i/) - 1 -^^;l/x^;V, 5-^;u^ 
> - 2 - ^;i/^>i l - ^ ^Ji/V ^ d^^->;k 5 

-e>*;k 5-->JMOl>*:/- 2 -X)l>#>m2 -x=F 

2 -T^>^^5 - 2 -^;u^> 30 

i2-fcKn+v-l-x^;K b- sji>tF)1*^-2 
-><£y-;k 5-s)l#)[s*>-2, 3-^#;i^> 

[0015] <b*»«sa*S^SU^^ — 

tt, 2-7;W-2-7?v>fjH, l-7#v> 
£ e Wot, c<Dffifli*^tfU^x htUffiRtt^ 40 

xfJUcM$n^>7;^;i/xxf;i/, ^ 
ixr^k iF^^JbxXf^ l-xh + ^x?- 
;t/xxr*;l\ 1 ~A 

V7'a^i/x^i/xxf;k l -xh^^at'Jl/x 
Xfvk 1- (2-^F+>'ih^>) ifJbx^f 
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;k 1- (2-7-feF+^xF^» x?;l/XXf;k 
1 - C2 - (1 -T^v>^;l/^ + >>) x h+V] x^ 
jl/XXf^k 1 - C2 - ( 1 -T^>^>^7^?Kx;l/ 
**->) xF^'» x^;i,xxf;K f h7tFa-2 
-7 'J;l/xXf;bMf h7b h*n-2-t7^xx 
f-;KOcfc^^:T-fe^-^Mx^T*;i/ v >fv^l/x;l/xx 

^ £^ «Jj«xxfW7^ 'jj«xxf;WJ: 
f- h^->^nf : -fe>^^^>®xxf*;i/CD^ ; 5ic, 

[0016] *«wrfflc^»iitt, ^-^-r.>yas* 

£fcJ:oTt>*«rr**s, Htttett. HW>f¥ffl«c<fcO)B 
ST-ss^wr-stMM3 o—8 o*)\s%<offim~e 

£S<tUT#SC, S(I Ia)-(I lb) -e^£ft& 

[0017] uvx hmmoh^— ^(Df&ftX'&zM 

[00 1 8] S ( I ) CCfoUT % Q 1 , Q 2 &cW tt, 
Ei»CcSfcfi«c, TkBtS, IHRK1^6<Dri^>u 
X«^^l~6(Z>T^=i^^"C*D, Tilz+^SVT 

^•;i/ v ^ntvi/, v fcVK ^;L\ tert-:/?- 

pjiltit ^h^^>. xF^x 7*0^^ ^h^ 

tffl^SCitCj:^ l/zsX h(D7'D7? -f-lKDT— t 

[001913(1) ^^n^XW-^A^t & 

J. V. Crivello et al., 3. Polymer Science., Polyme 
r Chemistry Edition, Vol.17, 2877-2892 (1979) CC 

[0 02 0] 
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(A1) (A2) 
[0 0 2 1 ] Q\ Q\ Q 3 «, fttcmmistct 

81* 10 

[0 0 2 2] _fcfa^ (ai) (Cffi^-rsxjU7 

* Kft-&«J{C(A2)CCtBS-rS/3-/>nyy^r F>*fEfli 

s-er. ±gasc (B) tcfflS"r4x;u*^^A^^^ f 
*^SESi*. 3 6cc5£q«so,m 
^«**ffms^4c<bccj:o. a; ( i > Testis 

J^ftffM4>. mx.it. rth> k r-h>h~Fy;k - 
hn^4r>ttf<W6Wt|irtTbti*. St (ai) ©x;(,7 

S*LT % #£L<«:0. 7-1. 5*r;l/Jtffil\ £6&C 20 
»*U<tt. 0. 8-1. l*:JUtffll>&. *fc, SQ 
4 S0 3 M :.fCtBa-r*XJU*>K^JSJft» % ' S (B) CD 
XJbtf-SrA^-f K^fiKOftiACcmc^A (AI) CDX 

Ffb-6«nc»Lr, o. 7-i. »a 
l<«o. 8-i. o*^tt«t*ntf<fcc^ sa&RTa 

[0023] s (i) cc^i^r. mj*>^&zmvm 

>, ^-^jI^p:/^;*^**- h ^;t>, >ui/ 
*p*^£>>oi/**-- h -f^>. ^-^u^p^p 

-^P^*t>*>>Ol/if>*- h *>ti 
tt. 4«±©a9*SBtt{;|fcK«3ftS/J\3<, 
[0 0 2 4]$^©U^XFffl« t 2-7\MmU 

-2-r#^>^s* xwi -r^v>^;u- i -r 40 
ffi«rr^/7i;«cpi*i«cs»B8cc, SJia^ ( i ) 

tb<0W8i£mMz. a ( i > r^£nsx;i/*^Aig 

£W^^-«)AS^3- F~*A«©J:5tt{l6©:* 
x^Ai&fb^, Mxtt^7x^;b3- F-^Af&-£> h 
>J7 j^JlrXJl,*~9A«L »H¥7 -2 8 2 3 7#fi 50 



Q 4 SQ 3 M 



( I 



(B) 

X;U*-^A^ s. Iwasa et al , 
3. Photopolym. Sci . Technol . , Vol.13, No.2 f 235-23 

6 (2000) stfeig;*ttT<,>6 2 -^v^;^r->^ 
K2^>2~o&mm(DT)\'=¥j\sX)i*~v as ; Anr 
h y rs»f t^fe© <fc 5 fcWSfc^o y >fb£*W ; 

So 

[0 02 5] fitfflU5*fft6DK»^WtL/r. ^CD<fc^ 
t£$><D&mi?>tiZ> 0 5^^^^^3-K^^A h'J7 
;U:**p^£>;ou**-K 4-yF+'>7x-;l/7 J : 

~;U3-F-^A 7WP7>m- F. 4 

h^^>^^:r.;l/^ ^r.;U3- F-^A h y y)V* 
P.X£>X;I/**-K fcf* (4 -tert-y?**?*^ 
;U) 3-F^A f h77WD^l/-K fc^X (4 

-tert-^^;i/^^^-;u) a- F~^a ^-y-:7;l/* 
Ptf^^-K fc'X (4 -tert-^^;U-7^x;l/) 3 

-F~^a ^i^^ar:^**— K trx (4 

-tert-^^U^^^.;U) 3- F^^A h'J7;l/*D 

[0 02 6] h vy *~>ix)i>*~'yj» ^y-y*'* 
u&xy*-b. b y y *~)VX)i7£^ryj* ^y-y 
WD7>m-F, F y y *xji,x;u*— ^a h 
»j7WP^^>x;l/t4-F, 4- * V^isy *~)l> 
isy ^^jlXM&^VA ^lf7Wn7>m- 
F. 4-^ h^^^^^JHP^ac^jUx;l/^-r:^A h 
l J7Wn^^>xW^- K p - F y ib^x^.A 
x;l>*-^A h»j7;t/^D^^>x;^^-h, p- 
F y frZsy ^—juxjI/^—^a ^n*— :7;U:*p 

F v p-F'J;l/^7x-;l'X^^»)A 
7;l,:tP*^£>;*;t/**- h v 2, 4, 
;l^:7 *~;U^:7 ^7 a h y y)\,jr&jt $ 

>X;!/**~F, 4 - tert- ^J-)Vy x.~)\,i>y 
x^^^.^?a h y 7Way ^>xjI^^^- h, 4- 

y )\s*ui£7,y h, 4-7 ^— ;U^^7^x;i/^^ 
i^>iUXJU^^^A ^if7il/tP7>f^- K 
1- (2-t7h^;M^l/) ^^-^x^a ^**7 
WP7>m-F, 1- (2-t7h>f;M^) 
?-:*^^A hy7;l/tu^^>x;l/^*-h 4 4- 
t Fp+^- 1 -^^^;U^^^Ji/X;i/^^.^A 
I^jM-ptv^*- h, 4-tFP + ^>-l-t7 
^;U5^y ^jux;u^^^a h y ^;u^-p^ 



9 

k ^^n^+^^^^iW ( 2 - ttv^o^t 
>>;U) x;U*x^ a h »J 7;l/tP^ £>x;b**- 
k *s9u^^is)]sjt?-)V (2 -sf+Vi/^n-x*^ 

*/?n^zs)i>t*)i (2 -^+v^^a^+^;l/) x 
;1>*-^a ;s-:7;t,;rn:fr^£>x;l/**- k 
[0 02 7 ] 3,3-^f^-2-t+V^l/ ^ 
r^>^n^>^-^ a h y :7;^:tu^£>x;^^h;^- 
k 3 ,3 -so<*;u-2 -**v:?>^ *Tf*ci 
^>^^^A 7^-^;i/^*n^^>x;l/^^- 3, 10 
3 2 -**v^jb m^a^>^^ 

^A ^•-^;l^^a^^^>x;l/5t;^- 3,3-^ 

:/*>x;l/*:J--k 3 ,3 -isj*9-)V-2 

frv^o^>^^A p - h;l/x>^Ji/^^ 
- k *7l/# 
u-"<>£x^A *>7r-X;l/^t-* k 3,3-v* 

i/?w<Zs&~?A> ^i^n^^ox;!/*^— 20 
k ^;K3,3-^^-2-^v^^) 
x;i>*x^a A , -7;bta^^>x^t-F l 3, 

^7A A-7J^a^^>^t-F, 3,3-^ 
^-2-**y^iV (1. 4-^^^1^^^A) 

[0 0 2 8] 2 -^Jl/-4, (h'j^nn^ 

- 1 , 3 . 5 - h y T 2 , 4 , 
(F'J^PD^W -1. 3, 5-MJT^>, 2- 

;l/-4. 6-t'X(hV^aay^l/)-l, 3, 30 
5-hUT^>, 2- (4-^nn7x^.Jl/) -4, 6 
-fc'X ( h »J^OP^^) - 1 , 3, 5 - b *)7V> 
>, 2- (4-^ h^->y *x;l,) -4, 6 -fc*X(b 
'j^aa^^)-i, 3, 5-byri?>, 2- (4 

-4, 6-fc*X (F^P 
ay^) -1,3. 5-hyrs», 2- (^>7 
[d] [1. 3] ^**V^>-5--OU) -4, 6- 
(h'J^Pn^f;l/) -1, 3, 5-h'JT^>, 
2- (4-^ b*^X^y;l/) -4, 6-^(b^ 
oo^^)-l, 3, 5 - b 'Jryy, 2- (3, 40 
4, b=^>X^y;U) -4, 6-fc'X (h"J 

^oay^)-l, 3. 5-HJTS/>, 2- (3. 

-4, 6-fc*X (hU^OP 
-1, 3, 5-h»;T^>, 2- (2, 4-^ 
^ h*i/**yjl/) -4, ( hV^ODyf 

;b) - 1 , 3, 5-h«j7v>, 2- (2 - ^ b+v-X 

^y;u) -4, 6-trxcb y ^oayw- 1 , 3. 

5- h'J7^>, 2- (4-7'F^^X^»JJl/) -4, 

6- b , X(F'J^Ppy?Jl/)-l, 3, S-YVTis 

X 2- (4 — t>*^**^**-yjl/) -4, 6-fcT 50 



#152 00 2- 1 56 7 5 0 
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x ( h y ^ppyfji/) - 1 . 3, 5-m;t^>, 

[002 9] i^^xjU v^XJbtf V>-p - b l ) )l 
^X;l/*>, fc'X (7*x;l,XJl/*-;t/) i>7*fJ% 
b'X (4-^PP7x^;l'XJl'^l') i>7V^ % 

ex (p - b y;ux;i/*-Ji/) yr7^*>. fx 

(4 -tert-^^^y *x;l/X;b*xjl/) i>7^*$ 
fx (2. 4-^->y^x;b*^.;l/) V>7*Jj*% 
trx (v^n^^^vx;i'$^;i') isTVJ 

-Ol/) (7x^l/XJ^^) is7*SJ£>s 

[0030] 1 -^>y>f;i/- 1 -7x^m^ p 
- kl/X>x;U**- b (il^>y r -Y > b^L— 
bK 2 -^>y^;V-2 -b FP^>-2-7x^l/ 
p - b;Ux>X;l/**~ h (ffiWa-sm- 
)^>V-(> bt'U- b) v 1, 2. 3-^>-fe*>hy 
-OI/ F'J^y^>^m-h, 2, 6-^FP< 
>>>;u p - h;ux>x;i/**- b. 2-^-Fpo^ 
;l> p - h;l/x>x;U^^- b, 4--FP^>» 
p - b^x>x;b** — h v 

[0 0 3 1 ] N- (7 ^-rt^x;!/*-^**^) x^> 

x^>W 5 b\ N- (hV7Wny^;i/XJ^ 
x;U^^v) ;7£;W ^ b\ N- (b «J7WD^W 
X;U^x;l/^-^-» -5-y^^V^>-2, 3-t?# 
W^-fsF, N- ( h y yji/^-n^^;i/X;l/j^x;i/ 
3 h\ N- (10 -ijlsVy-Xfo 

[0 03 2 ] £/c, — J»CCfb^*» (BO#S«l/y^ b 
[003 3] 
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[0 0 3 4] 5£*, R*\ R l \ R 1 3 „ R"J&&R 

r^*^aafr^3+^tt. «JHKi-6i«r*4c 

tt££WCC. iM8 0-9 9.911%gR fbt 
^££#J£ 0.1-2 Ofi«%ga[<D«Hr#Wr'S(D 

mcc, o.oi-i wwiscD«aimT5<D3Wf 

[003 6] *Si§(Dl/^X hiBjffiftttjift. ±iacDS 
milt. &35#S:jg»U ^&1HtiSK£WU SfflH 
6„ ffl;UJ* x^iHsovjl/^T-fef-— K ^^JUrn 
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a*. fLKx^ju, mm??*, smr * jus^tvut* 

10 [0 03 7] S#±fc^flj5*K s^n/cu^n 

^AbFp^>H^(2-tFa^>xW) h'jyf 
[003 8] 

[0 03 9] fflm&f&ffl: J2?V)ism2-sm-2 
-T#~?>*Jl>. 7^y^i3-tFo^->-l-7^ 

30 v^[b]77^-6-f^*, 5:2.5:2 . 5 ©-t^tt (20. 
O^P: 9.5SP: 9. 5Sfl) "Cfti**. ^^v^Cc^f 
UT2msmcD^^;l/^y^^>!rh>*»nx.r, 

»;^^^:^v-soc*tor2^r^%^jjno, 8 5*cr 

!!W^i«ftl2,20()flWl^**flfe. c 
tl*«JBA 1 i-T^o 
40 [0 04 0] W8&ffl£if5iM 1 : ^^jBlO^fiX 

( 1 ) Hop-^^xnCC^^^^jl/^pv^ F 1 4. 9 
h>7 5SP£{±&<^ CC(Cf F7tFD^^ 
:?:*> 6. 6»*»Tb, San 8«FfB8l»bfc. 
ttffl 0 fc«a*aHS( L , ten:- ^ ^ )[, A * ;Ux - 
iT-fe h XDiSti (MS^) S^8«8 Ogprgt^ 
U ^6CCtert-^?-;Uy ^;l/x-^;t/5 OSPrgt^ 
U $£*ST£C<tfc:<fc9, fh7tKP-l-(2-t + V- 
2-^xx;l/x^;U) -t^^^ocX^a 7*a S F 1 6 . 
9Sfl£f#/c 0 

50 (2) Eon77^3(C (l) rS^fcf-hJtKP 



(8) 
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2. 6 2 9$£{±&#> l^ri 8B$H»l*L//c. ffffl^ 
fcJMfcfcy* A£«J3(U »?g£iS8iL/c CCCC, * 

ph*;vai 5 0SP£Jjir, ^ri6B#r H i^u * 

;^t-ht*^C(!:^ ^H-NMR (0$»S 

"gx-27o" ) x-mmbtc cn?:PAGU« 0 

[0 04 1 ] 
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20 



[0 0 4 2] , H-NMRC^^5 : --" / ^-' l '* : * i/F_d6 ' 
F*3g|SfiM59ft7- h^^W^V) : 5 (ppm) 
2.16-2.32 (m, 4H); 3.46-3.64 (m, 4H) ; 5.31 (s, 2 
H) ; 7.63 (m, 2H) ;7.77 (m, 1H) ; 8.00 (m, 2H). 

[0 04 3] m$&M-&fS.W2 : m%L*Mzi<ry£iJ& 

V3~?n? ? Z^ICt- \- 5t FO-1- (24+V-2-7i- 
JHW)-?-^?*-^ ^d5F5. OOSiSiT 
■fe h^. h iJ;V5 0§B. *2. 5SP£{±ii.&. CCtC«- 
7^*n^*>^*>BMa7. 0 83S£T-feh-l- V 
;U2 1. 3SS(C^S-a-fc^jR=&SST0. ^fi-C4^BI 30 

:9WI6iW4Ci«:J:9. BW®6. 7 73fl£ 
Wte. coft^iw^trsshst h^fc H'o-i- (2 

^^-a^^V^^^-h-C^^C.!:^. 1 H — NMR 
(B^S^IS "GX-270" ) -CSglSLfc. CMPAG2 



200 2-156750 
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h ^^fJl'i'?^ : 5 (ppm) 
2.23-2.36 (m, 2H) ; 2.42-2.53 (m, 2H) ; 3.59-3.77 
(m, 4H); 5.35 (s, 2H) ; 7.45 (tn, 2H) ; 7.63 (m, 1 
H) ; 7.99 (m, 2H). 

[0046] BHB£ffl^fiK«3 : gg££J?]B3<D£&S 

-/05F3. OOSBiT 
■feh^h 'jJH 2 0SB£tti£#-. cc«y<-7**n* 

s-ci 6B*ram#b. ^»»*iM«ofc. c<wt»*s 

e»cci'pa^;i'A2 0 osmd§8?u c©*pojM>a 
«SE**ifcl.:te. faa*;l>AJg£ifii8U te 

tfttU SW*J4. 6 6»*#?fc. C©fb£W*« 
^•C^StxSf- h7t FO-1- (2-**V-2-7 

»H-NMR <B#*F* "« 
-270" ) -eitiso/e. cn^PAG3tt5. 
[0 04 7] 



o f\ 



[0 044] 



[0 04 5] l H-NMR(^un*;l/A-di, 



40 



CaFnSOj 



[0 048 ] l H-NMR(^cia*;i/A-cii, 
*$j3f^b^y^;l^>-5» : S (ppm) 
2.21-2.52 (m, 4H); 3.58-3.77 (m, 4H) ; 5.35 Cs, 2 
H) ; 7.44 (m, 2H) ;7.61 (m, 1H) ; 7.99 (m, 2H) . 

[0049] mmm 1 -4Re«t«w 1-3 

S, R^'PGMEA (^Pfl/^^'J^R/^^ 
x-^T-fe^-F) 5 7 ni$£GBL (r-^**^* 

[0 05 0] PAG 4 : 4 

PAG5 : 4-^^;i/^x^.;l/^^*— ;i/X^^^-^A 
PAG6 : 4 x^-il/v 5 ^ * — ^ 
[0 0 5 1 ] 



^i] No. 



» 2 



Al(l 0SP) 
Al(l 0»> 



PAG1 (0. 3 SB) 0. 0 0 7 5SP 

PAG2 (0. 43SP) 0. 0 0 7 535 



15 

3 

4 



Aid oao 

Al(l 035) 



C9) 

PAG3 (0. 635) 
PAG3(0 . 6aP)/PAG6(0 . 235) 



12 00 2- 1 56 75 0 
16 

0. 0 075S? 
0. 0 1 595 



JfcttWl Al(l 035) 
• 2 Al(l 035) 
" 3 Al(l 035) 



PAG4 (0. 
PAG5 (0. 
PAG6 (0. 



1 ISP) 
1 3 535) 
235) 



0. 
0. 
0. 



0 0 7 535 
0 0 7535 
0 0 7 5 35 



3, ttMMl ~3«cfcWS»«^SiJ(D»*S^^jUS(ctt4J:^ 



[00 5 2] Brewerit^CD "DUV- 303-14" Sr^fcU 2 10* 
15°C> 6 0#(D^#^-^OTj¥S 1 ,6 0 0A(D 

ou^x bmz&M&comm&o .3 9 mb4&*j:^«c 

6 OfMfflstfX hx***^*— ■ ^-^ftfrC^ $ etc 
2 .3 8%-r h^y^Jl/T>^e^^At KO + ^K*^ 



20 



[005 3] ^SftiBfi : 0.18 MmCD^>7> KX 

1 : 1 tr^m^m%m^m^hic 0 

[0054] ^D^r^;b: Ha&jffiffiB*«r(0 0 . 

[0055] 8?tl>S : IBafBK©B3iair»)Br 4 5 

[0 05 6] S^'^X^ ^/%-±CC. ±iB<DU 

tf^/cf^J^P^o .3 9 amA&SJ:5(Cl/^ hl^ 
JBtfSSi*, COU^X M(D1 9 3nm*C*J#521ift** 

[005 7] 
[512] 



$t No. 


tmmse. 


^P7 7>f^ 




mm 




50 nO/cm* 


mm 


0.17 urn 


70 % 


» 2 


50 m3/on 2 


mm 


0.15Mm 


70 % 


" 3 


53 raJ/cm* 


mm 


0.15um 


70 % 


// 4 


39 mJ/cm 2 


mm 


0.15Mm 


59% 


JttKWl 


41 mJ/cm 2 


T-top 


0.17/zm 


68 % 


" 2 


47 mJ/cm 2 


T-top 


0.15am 


68 % 


" 3 


47 mJ/cm 2 


T-top 


0.15/xm 


67 % 



coo58] . mmm<Disz;x h*. urn 

[005 9] 40 



JKSBfctt. ®B§/&#£^Jfc£SiJ*^WU ArFMrF 



C5i)mt.a .' mm** 

H 0 1 L 21/027 



F I 

H 0 1 L 21/30 



T-V3-K (##) 

5 02R 



2002-156750 



(72)^^ MM F 2H025 AA01 AA02 AA03 AA14 AB16 

*Rr& jfc*ffi#B til* 3 T@ 1 #98^ tt AC08 AD03 BE07 BE10 BGOO 

Sfb^X*»S^ttrt CB08 CB14 CB51 

4J002 BC041 BG051 BK001 EV306 

FD206 CP03 

43100 AL08P AR11P BA20P BC09P 

CA01 JA38 



